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Abstract 
This paper describes the implementation and application of an integrated and cross-disciplinary curriculum, as integrant part of 
the school curriculum, its aim being the curricular decentralization and adapted curriculum to the specific needs of personal 
development, to the demands of workforce on the labour market and of each community. Mechatronics as engineering education, 
a philosophy of education, comes to complete this approach, leading to a change in the way of thinking and action to those who 
practise it – the teachers, and also to those who learn it – the students. Mechatronics is based on thinking, intuition, logic and 
precise action, which makes the solving several themes, in parallel, possible, develops creativity and leads to higher sense of 
responsibility. The reality creates problems and new and major difficulties in the design and implementation of training programs 
in schools, in the appropriate ways of teaching, of active teaching methods and strategies centred on problem solving, but the 
solution comes to life through the cross-curricular mechatronics, an engineering approach at the secondary level.  
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1. Introduction  
The complexity is a measure of the context in which the scientists try to initiate a simplified way for the man to 
interact with the science, the technology, in a single word, with today’s society.  
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Transdisciplinarity, the information boom, the technical approach, the progress, represent the cross-curriculum 
teaching approach to active teaching of the mechatronics even since the secondary level. To cope with the existing 
changes, the social, existential and technical progress, the students need to develop personal assessment skills, 
problem solving skills, learning how to train skills.  
Transdisciplinarity as educational approach, applied in the secondary school, reveals to the student what is inside, 
across and beneath any subject, defining the student’s social and personal orientation, the student being bound to a 
permanent dynamics.  
At school, mechatronics is more than just a means of education, more than just an ordinary subject. It is a concept 
causing major changes in the quality and standards of performance and the students’ results, having nonetheless a 
major impact on the indirect beneficiaries, the society in general.  
The teaching activities performed in a cross-curricular manner by addressing some mechanical technology topics, 
taught by using the IT resources, will develop the creativity, spontaneity, critical thinking, and the complex way of 
students’ informational processing. 
1.1. Mechatronics, a cross-curricular approach  
Education supplements the changes defining the actual needs the society has towards the new generations. The 
cross-curricular approach responds to the pupil's needs, focusing on stimulating the student to combine the 
knowledge and the skills inside the subject, between the subject and from a subject to another. Transdisciplinarity 
knocks down the boundaries of the subjects and allows the student to penetrate the challenging web of knowledge, 
making the student creative and innovative. 
The educational development of mechatronics through an integrated curriculum at a cross-curricular level will 
address the students starting the 5th up to the 8th grade, in the form of an optional curriculum in the area of 
technologies.  
In the undergraduate level it is necessary to create a new framework in training students, the modern student 
endowed with critical thinking, logical and practical thinking, creativity and flexibility in approaching the new 
towards innovative ideas. 
The student trained through an education based on flexibility, adaptability, transdisciplinarity, will integrate more 
easily into the informational society. The trained student will become a navigator; he will easily cope with the new 
challenges. 
The student’s attitude will become a cross-curricular attitude based on openness, flexibility, multiculturalism, 
tolerance.  
The training of the adult as educated man begins in the kindergarten. Mechatronics is the environment which 
conceptualizes the science, the technology starting at the secondary level. The student’s needs for learning, the thirst 
for knowledge are satisfied where there are necessary tools and means for this purpose. 
Mechatronics occurred early in the eighth decade of the last century, being a proof of integration of several 
separate disciplines which seemed to be separated in the past and which now have been integrated into a coherent 
and very precise whole. Along with the evolution of the society, the term mechatronics has acquired new meanings 
in: philosophy, science, smart machines, and educational environment for the integration, the knowledge mirror. 
Mechatronics has exhausted all definitions. Mechatronics is recognised as being a special technical field; the 
mechatronics design involves the integration of multiple components in the same time: mechanics, computer science 
and electronics.  
The cross-curricular approach reflected at the level of the targeted goals, of the targeted contents, the use of new 
technologies, of the computer as a working tool which will determine the student’s educational course. 
The training in mechatronics should not limit only to the higher school and the university. Starting the secondary 
level one can design activities that can attract the student towards mechanisms, mechatronics products and smart 
machines.  
The principles of mechatronics lead to the development of the systemic thinking and training teamwork skills, 
which transforms the “little” student into a “big” adult.  
The teaching of mechatronics requires a methodological reform because the methodology of teaching is one of 
the most important components in the teaching process. In an educational system, the methodology needs to be 
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adapted to the changes occurring in the components of the curriculum: the content of teaching, the evaluating 
strategies, the acquired skills. The methodology must be in perfect harmony with the dynamics of the changes 
occurred during the educational process. The quality of teaching is ensured by flexibility, coping with the new and 
complex situations of the contemporary education, in general, and those of the mechatronics education, in particular.  
A variety of teaching methods by addressing some problems which can be solved in terms of curricular design 
for integrating the methods at a level of some teaching strategies based on clear actions of communication-research-
application is imposed, this variety ensuring the extra training and self-regulation of the training. 
The efficiency of educational technologies, problem solving, adopting teaching strategies, teaching methods at 
the secondary level is made through mechatronics. The teaching methodology must be always up-to-date, changing 
according to the changes and transformations occurred within the educational system, and in industrial practice. 
Mechatronics is the rescuing boat for an educational approach proper to the student’s development. 
The main tendencies and orientations in the development and completion of teaching are the diversification of the 
teaching methodology, the increase of the quality, making the students more active by using the active methods in 
order to highlight the intellectual potential, the initiative, and the creativity of the students. This leads to the 
application, activation and development of cognitive structures as an energiser in the student’s personality.  
Mechatronics, as an optional curriculum in the area of technologies, is the specific and ideal context for the 
development of today and of tomorrow’s student. 
1.2. The mechatronics design 
Thus it emerged a problem which consists of the more obvious increase in the role of transdisciplinarity in the 
knowledge of the modern world and the important character of mechatronics in the modern school. Mechatronics is 
recognized as a particular technical field, and it has to be addressed from the point of view of the integrated design, 
the integrated approach and the concept of transdisciplinarity. The integrated implementing and active learning is 
the best solution for assimilating the technical knowledge in the undergraduate system, at the secondary level. A 
mechatronics system is a “structure” whose “spirit” is given by the electronic, mechanic, computer science and 
control engineering movement. The mechatronics design requires simultaneous integration of all components 
simultaneously.  
The fact that should be appreciated is that at the level of mechatronics the evolution of the devices is continuous, 
it does not exist a limit. Mechatronics began and will determine the revolution in the world of modern advanced 
technology. All the technical elements from “small” to “big” contain elements of mechatronics. At a theoretical 
level in the secondary education, the innovative content of this new form of education consists in a flexible and 
creative curriculum, applied in a social environment with shared responsibilities, with active learning technologies 
and a broad flexibility of teachers.   
The mechatronics program addressing the secondary school represents a new change. The change is caused by 
various factors, amongst which on the first place lies the ability to forward a new challenge to the students, the 
willingness to cooperate, to interconnect competitive and higher activities in the field of knowledge, of industries 
and services in their community, all these gathered in order to lead the student towards a competition with himself 
and with the others around him. Through initial and permanent education the society will generate competitive 
persons through their own performance, receptive and responsive persons to the context, but especially creative, 
capable of forming hypotheses, ideas and original initiatives specifically adapted to the environment in which they 
work and live, persons able to communicate and cooperate in order to achieve some common goals.  
The tree of mechatronics can be cut into four functional levels: 
The roots are the theory, practice, philosophy, pedagogical research and research in mechatronics; 
The strain is represented by the cross-curricular method and the integrated curriculum; 
The leaves are the specialized fields: mechatronics as a methodological teaching field; 
The strain is given by problems-solutions-problems, which represent the most dynamic part of the system of the 
knowledge of teaching, practice, experiment and technology.  
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2. Conclusions 
The teaching resources relevant to the proposed approach rely on the new technologies, particularly to the online 
platforms, software (InfoPath, EduIntegrator). This approach allows the students to work in teams, to cooperate, to 
negotiate meanings and build knowledge. Such a participative and applicative learning has as result the increased 
interest in access to information, quick development of skills and abilities, transfer of knowledge, procedures and 
working strategies. The IT skills thus become part of the required skills on the labour market, a base for the high-
level thinking skills, for creativity and innovation in various fields of knowledge. The cross-curricular approach 
brings a fresh new trend in the daily education, the emphasis being on the student.  
My role as a teacher is that of being a transmitter of information to the pupils in a different way using not only 
the informal education but also the non-formal one. In this context mechatronics is the infrastructure of education, 
practically speaking mechatronics completes the concept of the domains of education. The active learning, the trans-
disciplinary approach, the challenge, practice, science, and technique represent the elements of mechatronics, 
elements which help the today's pupil transform in the tomorrow's adult, ready to deal successfully with the 




    
Fig 1. Products made by students: the student Raus Denis (6th grade, Avram Iancu Secondary School, Baia Mare)  
created the Discovery Robot Image 1 
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